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(57) ABSTRACT

A storage system including at least two support rails
attached to a ceiling or other overhead structure and at least
two channel rails which are configured to be moveably
attached to the support rails 1n a spaced relationship with
sliding fasteming clips. The channel rails move along the
length of the support rail 1n order to accommodate the
different widths of storage containers which are to be
installed 1n the storage system.
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ADJUSTABLE OVERHEAD MOUNTABLE
STORAGE SYSTEM

TECHNICAL FIELD

The present disclosure relates to an overhead storage
system. More specifically, the present disclosure relates to
an adjustable overhead mountable storage system config-
ured to be mounted on a ceiling or other overhead structure
and configured to receive, store and support storage con-
tainers.

BACKGROUND

In most homes, oflices, garages and workplaces, storage
space 1s limited and 1s highly desirable. For example, floors
of garages have a limited amount of storage space and even
less storage space when a vehicle 1s parked thereon. Being
able to fully utilize the storage space within a garage of a
home or of a workplace 1s very important. Therefore,
making eflective use of the ceiling of a garage or some other
structure to storage items 1s an extremely eflicient and
inexpensive solution of storing items within a limited stor-
age space. Since vehicles parked within a garage take up
much of the floor storage space, having a storage system or
apparatus mounted to the garage ceiling can provide ample
storage space within the garage or some other structure.
Therefore, the present ivention discloses an adjustable
overhead storage system which can be mounted on a ceiling
or other overhead structure and can receive, store and
support storage containers.

SUMMARY

An object of the present invention is to provide a solution
of storage within a space of a structure by having an
adjustable overhead mountable storage system configured to
be mounted on a ceiling or other overhead structure and
configured to receive, store and support storage containers.

An embodiment of the present invention provides a
system 1ncluding at least two support rails attached to a
ceiling or other overhead structure and at least two channel
rails which are configured to be moveable and moveably
attached to the at least two support rails in a spaced
relationship. The spaced relationship of the at least two
channel rails provides the solution of being able to move one
or all of the channel rails in order to accommodate the
different shapes, widths and sizes of the storage containers
and the storage containers” lids and/or handles. The at least
two channel rails are in the general form of an I-beam. The
storage system 1s 1nstalled on a ceiling or other overhead
structure.

The support rails are installed along or across ceiling
jo1sts. However, the support rails can be installed on other
surfaces other than ceiling joists such as walls, roofs or other
equivalent structures. Lag screws or other fastening ele-
ments such as nails, nvets or other equivalent fastening
clements are inserted into some or all of elongated slots
which are formed 1n the support rails. Each of the support
rails have a plurality of elongated slots, a base portion and
rails which are shaped to form grooves along the sides of the
support rail. The rails have a curved portion which form the
grooves so at least one support rail connector can be inserted
into the grooves of the support rail. Therefore, in order for
the storage system to accommodate additional containers
(1.e. storage containers), the support rails can be connected
to one another with at least one support rail connector.
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However, 11 the support rail has suflicient length and/or the
storage container(s) has/have a length less than the support
rail, a support rail connector may not be inserted into the
grooves ol the support rail. Additionally, the grooves of the
support rail accommodate sliding fastening clips and shide
nuts.

The slide nut 1s fastened to the sliding fastening clip with
a bolt. The bolt could be a screw, a nvet or other equivalent
fastening element(s).

Semi-circular shaped holes can be formed at one end or at
cach end of the support rail connector. The holes can have
any smooth curved shape which reduces the weight of the
support rail connector as well as prevents high stress within
the support rail connector. The base portion of the support
rail 1s flat or generally flat shaped.

The channel rails have the general shape of an I-beam.
Each channel rail has upper flanges and lower flanges, a web
and channels on each side of the web. The web has a web
opening at each end of the channel rail. Therefore, each
channel rail has two web openings, one web opening at each
end of the channel rail. The web opening 1s symmetrically
shaped and 1s formed 1n the web of the channel rail. The web
opening extends 1n the range of one inch to three inches
along the depth direction of the channel rail. The depth
direction range of one 1nch to three inches can be shorter or
longer depending on the storage weight and length of the
storage system. For example, the web opening in the web
could extend half an inch or five inches in the depth direction
of the channel rail. The web opening 1s comprised of
clongated opemings, which are perpendicular to the upper
flanges and the lower flanges of the channel rail, and has a
circular or rounded opeming located between the elongated
openings. The web of the channel rail can be formed to have
a hollow interior along the entire depth direction of the
channel rail or along a portion of the depth direction of the
channel rail, where one support device or a plurality of
support devices are spaced at regular or differing spacings
within the hollow interior of the web.

In order for the storage system to accommodate additional
containers, the channel rails can be connected to one another
with at least one support channel connector. The support
channel connector 1s mserted into one or both web openings
of the web 1 order connect the channel rails together and
enlarge the size of the storage system. However, 1f the
channel rail has suthicient length and/or the storage container
(s) has/have a length less than the channel rail, the support
channel connector may not be mserted 1nto the web opening
of the channel rail.

The support channel connector has an aperture at one end
or at each end of the support channel connector. On one side
(1.e. a first side) of the support channel connector, an
clongated protrusion extends from a flat surface of the
support channel connector. The other side (1.e. a second side)
of the support channel connector has a cavity having the
same size (1.e. length and width) of the elongated protrusion
and the cavity 1s formed in the middle of the flat surface,
located directly underneath the elongated protrusion.

The sliding fastening clip has a hole and an abutment
portion. The abutment portion contacts a side of one of the
upper flanges of the channel rail. Part or a portion of the
abutment portion can have the same shape as the shape of
the side of one of the upper tlanges 1 order to provide a tight
and secure mating/connection/contact between the part or a
portion of the abutment portion and the side of one of the
upper flanges. Due to the position/location of the abutment
portion, an end portion of the sliding fastening clip 1s spaced
(1.e. has a spacing) a distance from the web of the channel
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rail. The spacing can be in the range of 16" to 1A". However,
the spacing can be smaller than Vis" or larger than A"
depending on the size of the sliding fastening clip and/or
slide nut. The sliding fastening clip has a rectangular shape
with smooth curved shaped corners but can be any geo-
metrical shape or polygonal shape which functions to con-
nect together the channel rail and the support rail.

The slide nut has a threaded hole, rounded/curved corners,
linear shaped sides and linear shaped ends. The slide nut has
a rectangular shape but can be any geometrical shape or
polygonal shape which functions to connect together the
channel rail and the support rail. The slide nut has a length

slightly smaller (1.e. slightly smaller can include 0.1 mm up
to 5 mm) than the width of the support rail because the slide
nut 1s installed within the support rail such that the corners
and the linear shaped ends of the slide nut are located
underneath the curved portion and within the grooves of the
support rail 101. In order to secure the channel rail and the
support rail together with the sliding fastening clip, once the
sliding fastening clip and slide nut are within the support
rail, the bolt 1s inserted 1nto the hole of the sliding fastening,

clip and then the bolt 1s threaded into the threaded hole of
slide nut and then the bolt 1s tightened 1n order to tightly
bring together the 1nside surface of one of the upper tlanges
with a surface of the sliding fastening clip.

In order move the channel rail along the length of the
support rail to obtain the desired distance between each pair
of adjacent channel rails, one simply loosens the bolt which
no longer brings together the inside surface of one of the
upper flanges with a surface of the sliding fastening clip and
one simple moves the channel rail along the support rail to
obtain a desired distance between adjacent channel rails 1n
order to accommodate the different widths of the storage
containers The bolts are then tightened after the channel
rail(s) have moved along the support rail(s) to the desired
location 1n order to secure each channel rail and support rail
together. At least two sliding fastening clips are installed in
cach of the connected support rails.

BRIEF DESCRIPTION OF THE DRAWINGS

In order to more clearly illustrate the embodiments of the
present disclosure, a briet description of the drawings 1s
given below. The following drawings are only 1llustrative of
some of the embodiments of the present disclosure and for
a person ol ordinary skill i the art, other drawings or
embodiments may be obtained from these drawings without
inventive effort. Therefore, the embodiments, drawings and
detailed disclosure do not limit the scope of the invention but
rather provide a clear disclosure of the disclosed invention.

FIG. 1 1s a schematic structural view of a storage system
installed on a ceiling.

FIG. 2 1s a schematic view of the structural diagram of the
support rail connectors and the support rails istalled on the
ceiling.

FIG. 3 1s a schematic view of the channel rails being
connected to one another with the support channel connec-
tors.

FIG. 4 1s a schematic view of the support rails installed
along the ceiling joists.

FIG. 5 1s a schematic view of the support rails mnstalled
across the ceiling joists.

FIG. 6 1s a schematic view of lag screws connecting the
support rails to the ceiling.

FIG. 7 1s a detailed perspective view of the support rails.

FIG. 8 1s a detailed perspective view of the channel rails.
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FIG. 9 1s a detailed perspective view of the support rail
connectors.

FIG. 10 1s a detailed perspective view of the support
channel connectors.

FIG. 11 1s a schematic view of the support rail connectors
installed 1n the support rails.

FIG. 12 1s a schematic view of the support rail connector
and the channel rail being connected together with the
sliding fastening clip.

FIG. 13 1s a schematic view of the bolt connecting the
sliding fastening clip and the slide nut together.

FIG. 14 1s a schematic view of the slide nut connected to
the sliding fastening clip and the slide nuts inserted into the
support rails.

FIG. 15 1s a detailed perspective view of the sliding
fasteming clips.

FIG. 16 1s a detailed perspective view of the slide nuts.

FIG. 17 1s a schematic view illustrating storage container
located 1n the storage system where the channel rails have
differing distances between the pairs of channel rails 1n order
to accommodate the different widths of the storage contain-
ers.

Reference numbers: 1—container; 100—storage system:;
101—support rail; 102——channel rail; 103—slide fastening
clip; 104——ceiling jo1st; 106—lag screw; 107—support rail
connector; 108—elongated slots; 109—groove; 110—rails;
111—base portion; 112——curved portion; 113—hole; 114—
slide nut; 115—bolt; 116—upper flanges; 117—Ilower
flanges; 118—web; 119——channel; 120—web opening;
121—elongated opening; 122—circular or round opening;
123—support channel connector; 124—aperture; 125—flat
surface; 126—elongated protrusion; 127—hole; 128—abut-
ment portion; 129—threaded hole; 130—rounded/curved
corner; 131—linear shaped side; 132—Ilinear shaped end;
133—end portion; 134—a side; 135—spacing, 136—an
inside surface.

DETAILED DESCRIPTION

The technical solutions of the present disclosure will be
clearly and completely described below with reference to the
drawings. The embodiments described are only some of the
embodiments of the present disclosure, rather than all of the
embodiments. All other embodiments that are obtained by a
person ol ordinary skill in the art on the basis of the
embodiments of the present disclosure without inventive
cllort shall be covered by the protective scope of the present
disclosure.

In the description of the present disclosure, 1t 1s to be
noted that the orientational or positional relation denoted by
the terms such as “center”, “upper”, “lower”, “left”, “right”,
“vertical”, “horizontal”, “inner” and “outer” 1s based on the
orientation or position relationship indicated by the figures,
which only serves to facilitate describing the present dis-
closure and simplify the description, rather than indicating
or suggesting that the device or element referred to must
have a particular orientation, or 1s constructed or operated in
a particular orientation, and therefore cannot be construed as
a limitation on the present disclosure. In addition, the terms
“first”, “second” and *“‘third” merely serve the purpose of
description and should not be understood as an indication or
implication of relative importance.

In the description of the present disclosure, 1t should be
noted that unless otherwise explicitly specified and defined,
the terms “install”, “link” and “connect” shall be understood
in the broadest sense, which may, for example, refer to fixed

connection, detachable connection or integral connection;
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may refer to mechanical connection or electrical connection;
may refer to direct connection or indirect connection by
means of an intermediate medium; and may refer to com-
munication between two elements. A person of ordinary skaill
in the art would understand the specific meaning of the terms
in the present disclosure according to specific situations.

The present disclosure of the storage system 100 1s
described 1n detail below 1n reference to the figures.

The apparatus, elements, structural devices and compo-
nents ol the storage system may be fabricated from any
suitable material including, but not limited to, alloys, metals,
steel, aluminum, composites, wood or plastic(s). Also, the
apparatus, elements, structural devices and components of
the storage system may be fabricated using any suitable
technique i1ncluding, but not limited to, stamping, forging,
molding, machining, additive processes, or welding.

FIGS. 1-17 1llustrate the present invention of a storage
system 100.

FIG. 1 illustrates the storage system 100 installed on a
ceiling.

The storage system 100 includes a plurality of support
rails 101, a plurality of channel rails 102, at least four sliding,
tastening clips 103 and fastening elements.

The support rails 101 are installed along the ceiling joists
104 as shown 1n FI1G. 4 or the support rails 101 are 1nstalled
across the ceiling joists 104 as shown 1n FIG. 5. The support
rails 101 can be installed on other surfaces other than ceiling,
jo1sts 104 such as walls, roofs or other equivalent structures.
Lag screws 106 or other fastening elements such as nails,
rivets or other equivalent fastening elements are inserted
into some or all of the elongated slots 108 of the support rail
101 as shown 1n FIG. 6 and FIG. 7. As shown 1n FIG. 7, each
of the support rails 101 have a plurality of elongated slots
108, a base portion 111 and rails 110 which are shaped to
form grooves 109 along the sides of the support rail 101. The
rails 110 have a curved portion 112 which form the grooves
109 so at least one support rail connector 107 as show 1n
FIG. 2 and 1in FIG. 9 can be inserted into the grooves 109 of
the support rail 101 as shown in FIG. 11. Therefore, 1n order
for the storage system 100 to accommodate additional
containers 1 (1.e. storage containers), the support rails 101
can be connected to one another as shown in FIG. 2, FIG. 11
and FIG. 14 with at least one support rail connector 107, as
shown 1 FIG. 7. However, if the support rail 101 has
suilicient length and/or the storage container(s) has/have a
length less than the support rail 101, a support rail connector
107 may not be 1nserted nto the grooves 109 of the support
rail 101. Additionally, the grooves 109 of the support rail
101 accommodate the sliding fastening clips 103 and the

slide nuts 114 as shown 1n FIG. 12, FIG. 13 and FIG. 14.

As shown 1n FIG. 12, FIG. 13 and FIG. 14, the slide nut
114 1s fastened to the sliding fastening clip 103 with a bolt
115. The bolt 115 could be a screw, a rivet or other
equivalent fastening element(s).

Semi-circular shaped holes 113 can be formed at one end
or at each end of the support rail connector 107 as shown 1n
FIG. 9. The holes 113 can have any smooth curved shape
which reduces the weight of the support rail connector 107
as well as prevents high stress within the support rail
connector 107. The base portion 111 of the support rail 101
1s flat or generally flat shaped.

The channel rails 102 have the general shape of an I-beam
as shown 1n FIG. 8. Each channel rail has upper flanges 116
and lower tlanges 117, a web 118 and channels 119 on each
side of the web 118 as shown 1n FIG. 8. The web 118 has a
web opening 120 at each end of the channel rail 102.
Theretfore, each channel rail 102 has two web opemings 120,
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one web opening 120 at each end of the channel rail 102.
The web opening 120 1s symmetrically shaped and 1s formed
in the web 118 of the channel rail 102. The web opening 120
extends in the range of one inch to three inches along the
depth direction of the channel rail 102 as shown 1n FIG. 8.
In FIG. 8, the depth direction 1s considered to be the y-axis
direction 1n the standard x-y plane of FIG. 8. The above
depth direction range of one inch to three inches can be
shorter or longer depending on the storage weight and length
of the storage system 100. For example, the web opening
120 1n the web 118 could extend half an inch or five inches
in the depth direction of the channel rail 102. The web
opening 120 1s comprised of elongated openings 121, which
are perpendicular to the upper flanges 116 and the lower
flanges 117 of the channel rail 102, and has a circular or
rounded opening 122 located between the elongated open-
ings 121. The web 118 of the channel rail 102 can be formed
to have a hollow interior along the entire depth direction of
the channel rail 102 or along a portion of the depth direction
of the channel rail 102, where one support device or a
plurality of support devices are spaced at regular or differing,
spacings within the hollow interior of the web 118.

In order for the storage system to accommodate additional
containers, the channel rails 102 can be connected to one
another as shown in FIG. 3 with at least one support channel
connector 123 as shown i1n FIG. 10. The support channel
connector 123 1s inserted into one or both web openings 120
of the web 118 1n order connect the channel rails 102
together and enlarge the size of the storage system 100.
However, 1f the channel rail 102 has suflicient length and/or
the storage container(s) has/have a length less than the
channel rail 102, the support channel connector 123 may not
be 1nserted into the web opening 120 of the channel rail 102.

As shown 1n FIG. 10, the support channel connector 123
has an aperture 124 at one end or at each end of the support
channel connector 123. On one side (1.e. a first side) of the
support channel connector 123, an elongated protrusion 126
extends from a flat surface 125 of the support channel
connector 123. The other side (1.e. a second side) of the
support channel connector 123, has a cavity having the same
size (1.e. length and width) of the elongated protrusion 126
and the cavity 1s formed 1n the middle of the flat surface 125,
located directly underneath the elongated protrusion 126.

As shown 1 FIG. 15, the sliding fastening clip 103 has a
hole 127 and an abutment portion 128. The abutment portion
128 contacts a side 134 of one of the upper flanges 116 of
the channel rail 102 as shown i FIG. 12. Part or a portion
of the abutment portion 128 can have the same shape as the
shape of the side 134 of one of the upper flanges 116 1n order
to provide a tight and secure mating/connection/contact
between the part or a portion of the abutment portion 128
and the side 134 of one of the upper flanges 116. Due to the
position/location of the abutment portion 128, an end por-
tion 133 of the sliding fastening clip 103 1s spaced (i.e. has
a spacing 1335) a distance from the web 118 of the channel
rail 102 as shown 1n FIG. 12. The spacing 135 can be in the
range ol Yis" to 12". However, the spacing 135 can be
smaller than Yis" or larger than 2" depending on the size of
the sliding fastening clip 103 and/or slide nut 114. The
sliding fastening clip 103 has a rectangular shape with
smooth curved shaped corners but can be any geometrical
shape or polygonal shape which functions to connect
together the channel rail 102 and the support rail 101.

As shown 1n FIG. 16, the slide nut 114 has a threaded hole
129, rounded/curved corners 130, linear shaped sides 131
and linear shaped ends 132. The slide nut 114 has a rectan-
gular shape but can be any geometrical shape or polygonal
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shape which functions to connect together the channel rail
102 and the support rail 101. The slide nut 114 has a length
slightly smaller (1.e. slightly smaller can include 0.1 mm up
to 5 mm) than the width of the support rail 101 because the
slide nut 114 1s mstalled within the support rail 101 as shown
in FIG. 12 and FIG. 14 such that the corners 130 and the
linear shaped ends 132 of the slide nut 114 are located
underneath the curved portion 112 and within the grooves
109 of the support rail 101. In order to secure the channel rail
102 and the support rail 101 together with the sliding
tasteming clip 103 as shown in FIG. 12, once the sliding
tastening clip 103 and slide nut 114 are within the support
rail 101, the bolt 115 1s inserted into the hole 127 of the
sliding fastening clip 103 and then the bolt 1s threaded into
the threaded hole 129 of slide nut 114 and then the bolt 1s
tightened 1n order to tightly bring together the inside surface
136 of one of the upper flanges 116 with a surface of the
sliding fastening clip 103 as shown in FIG. 12. In order
move the channel rail 102 along the length of the support rail
101 to obtain the desired distance between each pair of
adjacent channel rails 102 as shown 1n FIG. 17, one simply
loosens the bolt 115 which no longer brings together the
inside surface 136 of one of the upper tlanges 116 with a
surface of the sliding fastening clip 103 and one simple
moves the channel rail 102 along the support rail 101 to
obtain a desired distance between adjacent channel rails 102
in order to accommodate the different widths of the con-
tainers 1. The bolts 115 are then tightened after the channel
rail(s) 102 have moved along the support rail(s) 101 to the
desired location 1n order to secure each channel rail 102 and
support rail 101 together. At least two sliding fastening clips
103 are installed 1in each of the connected support rails 101
as shown in FIG. 14.

Finally, it should be noted that the above embodiments are
only used to illustrate the technical aspects of the present
disclosure, rather than limit the embodiments. Although the
present disclosure has been described 1n detail with refer-
ence to the foregoing embodiments, 1t should be understood
by a person of ordinary skill 1n the art that the techmical
aspects described 1n the embodiments can still be modified
or equivalent substitutions can be made to some or all of the
technical features and the modifications or substitutions
would not change the substance of the scope of the embodi-
ments of the present disclosure.

What 1s claimed 1s:

1. A storage system comprising:

a plurality of support rails,

a plurality of channel rails connected to the plurality of

support rails,

at least four sliding fastening clips and at least four slide

nuts accommodated 1n the plurality of support rails,
at least four bolts for fastening the at least four slide nuts
to the at least four sliding fastening clips, wherein
cach of the plurality of channel rails comprise upper
flanges, lower flanges, a web, and

a web opening at each end of the plurality of channel rails,

wherein each web opening comprises elongated open-
ings perpendicular to the upper tlanges and the lower
flanges of the plurality of channel rails and a circular or
rounded opening located between the elongated open-
ngs.

2. The storage system according to claim 1, wherein at
least one of the plurality of channel rails 1s moveable along
a length of at least one of the plurality of support rails.

3. The storage system according to claim 1, wherein each
side of the web has channels.
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4. The storage system according to claim 1, wherein each
web opening 1s symmetrically shaped.

5. The storage system according to claim 1, wherein a
support channel connector 1s iserted 1nto at least one of the
web openings.

6. The storage system according to claim 5, wherein the
support channel connector has an elongated protrusion.

7. The storage system according to claim 1, wherein each
ol the plurality of support rails have a plurality of elongated
slots, a base portion and rails.

8. The storage system according to claim 7, wherein the
rails form grooves along sides of each of the plurality of
support rails.

9. The storage system according to claim 7, wherein the
rails comprise curved portions which form grooves along
sides of each of the plurality of support rails.

10. The storage system according to claim 1, wherein each
sliding fastening clip connects one of the plurality of support
rails with one of the plurality of channel rails.

11. The storage system according to claim 10, wherein
cach sliding fastening clip has a hole and an abutment
portion.

12. The storage system according to claim 11, wherein the
abutment portion contacts a side of one of the upper flanges
of a channel rail of the plurality of channel rails.

13. The storage system according to claim 1, wherein an
end portion of the sliding fasteming clip 1s spaced a distance
from the web of one of the plurality of channel rails.

14. The storage system according to claim 11, wherein
cach of the slide nuts of the at least four slide nuts 1s attached
to each of the sliding fastening clips.

15. The storage system according to claim 14, wherein a
bolt of the at least four bolts 1s inserted into the hole of the
sliding fastening clip.

16. The storage system according to claim 14, the slide
nut 1s rectangular shaped.

17. The storage system according to claim 1, wherein at
least one support rail connector 1s connected to one of the
plurality of support rails.

18. The storage system according to claim 1, wherein a
slide nut of the at least four slide nuts has a threaded hole,
curved corners, liner shaped sides and linear shaped ends,
the slide nut has a rectangular shape to connect each of the
plurality of channel rails and each of the plurality of support
rails together, the slide nut has a length smaller than a width
of each of the plurality of support rails to install the slide nut
within each of the plurality of support rails for the curved
corners and the linear shaped ends of the slide nut to be
located underneath a curved portion and within grooves of
cach of the plurality of support rails.

19. The storage system according to claim 1, wherein a
sliding fastening clip of the at least four sliding fastening
clips has a hole and an abutment portion, the abutment
portion contacts a side of one of the upper flanges of each of
the plurality of channel rails, a portion of the abutment
portion has an 1dentical shape as a shape of the side of the
one of the upper flanges to provide a secure connection
between the portion of the abutment portion and the side of
the one of the upper flanges, an end portion of the sliding
fasteming clip has a spacing, wherein the spacing 1s a
distance from the web of each of the plurality of channel
rails, the spacing 1s provided in a range of 16 inch to %2 inch,
the sliding fastening clip has a rectangular shape with curved
shaped corners to connect each of the plurality of channel
rails and each of the plurality of support rails together.
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